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EVIDENCE SUMMARY

Among children <18 years old, what is the efficacy/effectiveness
and safety of COVID-19 vaccines compared to placebo in

preventing COVID-19?
Review by: Mary Anne Castor, MD, Marie Carmela Lapitan, MD

RECOMMENDATIONS

We recommend the use of the BNT162b2 (Pfizer/BioNTech) vaccine, [given as 0.3
mL (30 ug) intramuscular injections, in 2 doses, 21 days apart] for children 12-15
years old to prevent symptomatic SARS-CoV-2 infection. (Moderate certaininty of
evidence; Strong recommendation)

We suggest the use of the mRNA-1273 (Moderna) vaccine, [given as 0.5 mL (100 ug)
intramuscular injections, in 2 doses, 28 days apart] for children 12-17 years old to
prevent symptomatic SARS-CoV-2 infection. (Low certainty of evidence; Weak
recommendation)

We suggest against the use of Coronavac (Sinovac), [given as 0.5 mL (600 SU)
intramuscular injection, in 2 doses, 28 days apart] for children 3-17 years old to
prevent symptomatic SARS-CoV-2 infection. (No evidence; Weak recommendation)

Consensus Issues

The issue of myocarditis associated with the mRNA vaccines in children was a major consideration
in the recommendation, particularly with the mRNA-1273 (Moderna) vaccine. Despite the low
incidence of post-vaccination myocarditis, some Panel members considered it significant enough,
especially when normal children are concerned, to weigh heavily on the benefit risk ratio. The
suspension of the use of MRNA-1273 among children in some countries due to the myocarditis issue
was also raised, resulting in the cautious recommendation given for this vaccine. The Panel
emphasized that warnings should be given to the parents and caregivers of the vaccine recipients to
consult immediately in case of symptoms occurring after vaccination, which may suggest the
development of myocarditis.

Key Findings

This review provides the evidence on the use of COVID-19 vaccines in children based on one
(1) systematic review, three (3) randomized controlled trials (RCTs), two (2) real world
effectiveness studies, five (5) case series/reports, and six (6) regulatory agency reports.
Findings show that BNT162b2 (Pfizer/BioNTech) and mRNA-1273 (Moderna) provide
sufficient protection against COVID-19 infection among adolescents who are at least 12 years
old. More reactogenicity events were noted but adverse events were generally non-severe.
Higher immunogenicity responses were also seen with children compared to adults.
CoronaVac (Sinovac) was found to be immunogenic among children aged 3-17 years old.

Real world evidence on the use of mMRNA vaccines in children supported the findings in the
clinical trials. Myocarditis was detected among children after mRNA vaccination, although
rare.

Introduction
COVID-19 affects more children than adults.[1] In the USA, children comprised 16.2% of the
total cumulative cases of COVID-19.[2] In the recent months, adolescents already represent
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a growing proportion of new COVID-19 cases.[3] Some of these cases can become severe or
develop into the Multisystem Inflammatory Syndrome in Children (MIS-C).[1]

Aside from directly getting infected, children have also been affected because of the continued
closure of face-to-face classes. Once children start going back to school, the risk of
transmission among themselves as well as the possibility of bringing home the virus and
causing household transmission is a concern to most parents, especially when there are
households who are at risk of developing severe COVID-19, such as the elderly. Vaccinating
these children may be one way of protecting these children as well as their household
members. There is thus a need for a safe and effective vaccine for children.

Review Methods

The search of the literature performed on September 17, 2021 identified 18 reports on the use
of COVID-19 vaccines in children and adolescents. One systematic review included two
RCTs, two case series and four case reports.[4] All studies cited in this systematic review are
included here, save for two case reports, which involved adults as well. Three randomized
controlled trials were identified, one using BNT162b2 (Pfizer) [5], one mMRNA-1273 (Moderna)
[6], and one CoronaVac (Sinovac).[7] Five reports presented real-world evidence on the
effectiveness and safety of BNT162b2(Pfizer) in children.[8-12] Seven reports on post-COVID-
19 vaccination myocarditis were identified.[13-19] Search of the regulatory sites identified
assessment reports providing vaccine efficacy and safety information on the pediatric use of
BNT162b2 (Pfizer) [20] and mRNA1273 (Moderna).[21]

Six regulatory sites (WHO, US-CDC, NACI-Canada, UK-JCVI, EMA, and Singapore MOH)
provided specific recommendations on COVID-19 vaccination in children.[21-26] One local
recommendation from the Philippine Pediatric Society (PPS)-Philippine Infectious Disease
Society of the Philippines (PIDSP) is also included.[27]

Search of the clinicaltrials.gov identified 21 active intervention trials on COVID-19 vaccination
in the pediatric population.

Results

BNT162b2 (Pfizer)

Clinical Efficacy

One randomized placebo-controlled trial investigated the efficacy and safety of BNT162b2
(Pfizer) in the prevention of COVID-19 infection.[5,20] The trial randomized 2,264 children
(vaccine group = 1,134; control group = 1,129). The overall quality of evidence of the RCT for
BNT162b2 was downgraded to moderate because this was an interim report; for safety the
guality of evidence was further downgraded to low because of imprecision.

The study reported a vaccine efficacy of 100% (95% CI 78.0-100.0) at least 7 days after the
second dose, after a median follow up of 2 months, as no cases of COVID-19 infection
occurred in the vaccine group. It also suggests potential sufficient protection after the single
dose (VE = 75.1%, 95% CI 7.6-95.5). Efficacy against severe COVID-19 infection or COVID-
19-related deaths could not be assessed since there were no cases reported during the study
period.

Immunogenicity

The above study also demonstrated that BNT162b2 is highly immunogenic in children aged
12 to 15 years old, generating a GMT of 1283.0 at 1 month after dose 2, compared to a GMT
of 15.1 in the placebo group and 730.8 in the 16 to 25 years old treatment group. It also
compared immune responses to that of adults aged 16 to 26 years old and results showed
that their responses were non-inferior with a neutralizing antibody geometric mean titer ratio
(GMR) of 1.76 (95% CI 1.47-2.10). Non-inferiority criteria was set at a lower boundary of the
two-sided confidence interval for the GMR of greater than 0.67.
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Real World Evidence - Effectiveness

A retrospective case series of 31 long-term pediatric care facility residents with patients aged
16 to 25 years old showed that none among the vaccinated patients (all of which received
BNT162b2) developed COVID-19, resulting in a vaccine effectiveness of 100%. Majority
(83.9% and 74.2% after dose 1 and dose 2, respectively) did not have any adverse reactions
to the vaccine after the first and second doses.[8]

A case series of 13 patients with solid tumors, 9 of which were aged 16 to 17 years old looked
at the immunogenicity of BNT162b2 among patients with solid tumor under treatment or had
completed their treatment within 6 months. Seroconversion rate after dose 1 was 60% and
90% after dose 2.[9]

One study looked at the US Coronavirus Disease 2019-Associated Hospitalization
Surveillance Network (COVID-NET) data and reported that hospitalization rate among the
unvaccinated adolescents were 10.1 times higher than those who were vaccinated in the US,
where the only vaccine with an emergency use authorization (EUA) for adolescents aged 12
to 15 years old is BNT162b2.[10] A US-CDC study that looked at hospitalization and
emergency department visits using the National Syndromic Surveillance Program and CDC
data reported that emergency department visits and hospitalization rates were higher (3.4 and
3.7 times higher, respectively) in the states with lowest vaccination coverage compared to the
states with the highest vaccination coverage.[11]

Safety, Clinical trial

In the randomized clinical trial on BNT162b2 among children aged 12 to 15 years old, patients
who received BNT162b2 reported more local and systemic events than those who received
placebo.[5,20] Most resolved within 1 to 2 days. The most common local adverse event
reported by the vaccine group was pain at injection site (post D1 = 86%, D2 = 79%). The
most common systemic adverse events were headache (post D1 = 55%, post D2 = 65%) and
fatigue (post D1 = 60%, post D2 = 66%). Systemic events were reported more often after the
second dose of BNT162b2 than the first dose. There were no deaths, hypersensitivity,
myocarditis, thrombosis, or multisystem inflammatory syndrome in children (MIS-C) reported.
One discontinuation from the study due to adverse event was in a patient with fever of greater
than 40°C and was assessed as a vaccine-related event.

The US-FDA regulatory review reported the following rates of adverse events after
administration of BNT162b2 in children: pain at injection site (90.5%), fatigue (77%), headache
(75.5%), chills (49.2%), muscle pain (42.2%), fever (24.3%), joint pain (20.2%), injection site
swelling (9.2%), injection site redness (8.6%), lymphadenopathy (0.8%), and nausea (0.4%).
Apart from the significantly higher reactogenicity rates compared with placebo, the BNT162b2
group also presented with higher numbers of patients developing lymphadenopathy.[20]

Safety, Real World Evidence

One retrospective case series described the adverse events reported by 31 patients aged 16
to 25 years old (mean age 21) admitted to a long-term pediatric care facility after vaccination
with BNT162b2.[8] Majority did not report any side effects (83.9% post D1, 74.2% post D2).
The most commonly reported adverse events were agitation and discomfort (9.7% post D1,
12.9% post D2), nausea (6.5% post D1, 3.2% post D2), and fever (0% post D1, 6.5% post
D2). The study also reported that none of the patients tested positive for COVID-19 nor
developed any COVID-19 symptoms post-vaccination. The study, however, did not mention
the duration of the follow-up after vaccination.

In the case series of 13 patients with solid tumors who received BNT162b2 vaccine, 5 did not
report any adverse event. The most common reported adverse event was mild to moderate
pain at the injection site, relieved after 1 to 2 days.[9]
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A review of the reports to the Vaccine Adverse Event Reporting System (VAERS) and adverse
events and health impact assessments reported in v-safe, which is a smartphone-based safety
surveillance system showed that as of July 16, 2021, VAERS had received 9,246 reports for
the Pfizer/BioNTech vaccine out of approximately 8.9 million adolescents vaccinated. Most
were non-serious (90.7%) while 9.3% were serious adverse events including 4.3% for
myocarditis. There were 63.4% local and 48.9% systemic reactions. For serious adverse
events, the following were the common conditions or findings: chest pain (56.4%), increased
troponin levels (41.7%), myocarditis (40.3%), increased C-reactive protein (30.6%), and
negative SARS-CoV-2 test results (29.4%). There were 14 reports of death, all reviewed by
CDC physicians. Causes of death were pulmonary embolism (2), suicide (2), intracranial
hemorrhage (2), heart failure (1), hemophagocytic lymphohistiocytosis, and disseminated
Mycobacterium chelonae infection (1), and unknown or pending further records (6). From the
v-safe data, among 62,709 enrolled 12 to 15 year old children, there were 63.9% local
reactions and 48.9% systemic reactions after the 1% dose. For the 2" dose, systemic
reactions were more common (63.4%). For ages 16 to 17 years old, systemic reactions were
55.7% after the 15t dose and 69.9% after the 2" dose. The most frequently reported reactions
for both age groups after either dose were injection site pain, fatigue, headache, and myalgia.
Less than 1% required medical care with 56 (0.04%) needing hospitalization.[12]

MRNA-1273 (Moderna)

One Phase 2/3 randomized placebo-controlled trial was performed to assess the efficacy,
immunogenicity, and safety of mMRNA-1273 (Moderna) in the prevention of COVID-19 infection
among adolescents aged 12 to <18 years old. The interim report has been published with
additional information available from the EMA regulatory review report.[6,21] The
characteristics of the study are presented in Appendix 2. The methodological assessment is
presented in Appendix 3.

Clinical Efficacy

The study provided several measures of clinical efficacy for mRNA1273 (Moderna) against
COVID-19 for adolescents aged 12 to 17 years. Point estimates of vaccine efficacy for
symptomatic COVID-19 disease (VE = 92.7%, 95% CI 67.8-99.2), SARS-CoV-2 infection (VE
= 69.8%, 95% CIl 49.9-82.1), and asymptomatic SARS-CoV-2 infection(VE = 59.5%, 95% ClI
28.4-77.3), showed sufficient protection. No severe cases nor deaths occurred in the study.

Immunogenicity

Non-inferiority for neutralizing and binding antibody level and seroresponse using the
pseudovirus neutralization assay (both at ID50 and ID80), the spike IgG antibody ELISA, and
the MSD Multiplex assay was demonstrated. A slightly lower seroresponse rate in the 12 to
<16 year old subgroup was observed.

Safety, Clinical Trial

The incidence of local adverse reactions (ARs) was higher in the mRNA-1273 group compared
with the placebo group after any and after each dose. The most frequently reported local
solicited AR in the mRNA-1273 was injection site pain reported by 97.2% (93.1% post D1,
92.4% post D2). Majority of solicited local ARs were mild to moderate. The incidence of
systemic ARs was higher in the mRNA-1273 group compared with the placebo group after
any and after each dose. The most frequently reported systemic solicited adverse reaction in
the mRNA-1273 group after any dose was headache. The incidence of solicited systemic
adverse reactions was notably higher after dose 2 compared with dose 1. The majority of
systemic solicited ARs was mild to moderate. Severity of systemic adverse events increased
from dose 1 to dose 2. Grade 4 solicited systemic ARs were recorded for three (3) subjects in
the mRNA-1273 group (fever, headache, and nausea/vomiting).
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At the time of the report, no anaphylactic reaction, serious adverse events (SAEs) with fatal
outcomes or deaths were reported. No cases of myocarditis have been reported, although
three (3) participants who received the vaccine reported symptoms that could be consistent
with myocarditis or pericarditis.

Coronavac (Sinovac)

A Phase 1/2 randomized controlled trial for CoronaVac in children aged 3 to 17 years old
compared the reactogenicity and adverse reactions for the 1.5ug dose and the 3ug dose.
The 3ug dose, which is the preparation currently available, resulted in higher neutralizing
antibody titers and seropositivity rate compared to the 1.5ug and placebo groups. No clinical
outcomes of efficacy was reported. Adverse reactions were similar in both the vaccine and
placebo (alum) groups and were generally mild to moderate.[7]

ChAdOXx1 (Astra Zeneca), Ad26-CoV2-S (Janssen/ Johnson&Johnson), Gam-COVID-
Vac (Sputnik V)

The search failed to identify any study reporting on outcomes of the use of these vaccines in
children or adolescents.

Adverse Events of Interest in Children : Myocarditis
Myocarditis was found to be an adverse event of special interest for mRNA vaccines,
particularly in children.

One article reviewed four reports of myocarditis, including two on adolescents, which are
included in this review.[16] Four case series of myocarditis included in this review which
support the database review findings. The clinical presentation of the mRNA vaccine-
associated myocarditis/pericarditis in children and adolescents is consistent across the
available reports [17-19,28]. Majority of which were in males (>90%). Nearly all presented
after the second dose, commonly within 7 days of the vaccination. The common symptoms
included chest pain, fever, palpitation, shortness of breath, fatigue, nausea, and vomiting,
often transient and self limiting. Median interval of the symptoms was 2 days.[14] All reported
cases had elevated troponin and C-reactive protein levels. The most common abnormal ECG
changes included ST-segment elevation and diffuse ST changes. On echocardiography, left
ventricular function was normal. The clinical course was mild and all patients recovered and
were discharged home in less than a week.

A study looked specifically at the VAERS reports for myocarditis among persons less than 30
years old vaccinated with either BNT162b2 or mRNA-1273. There were 62.8 cases per million
second doses among males 12 to 17 years old. More than 90% of cases were males, majority
(76%) occurring after the second dose and within 7 days of vaccination. Most would present
with chest pain, fever, palpitations, and shortness of breath and these were generally mild. No
deaths were reported.[14] Two more studies looked at database reports of myocarditis in
different countries where mRNA vaccines are given to adolescents. Incidence of myocarditis
in most of these countries showed that myocarditis is rare with less than 10 cases per million
vaccinees, except for Israel and Australia, which had slightly higher cases.[15,29]

The CDC estimated the rate of mRNA-vaccine-associated myocarditis at 40.6 cases per
million second doses for males aged 12 to 29 years old and 4.2 for females. The highest rate
was found with males aged 12 to 17 years old at 62.8 cases per million.[14] The ACIP
concluded that the benefit of vaccination still outweigh the risks, including the risk of
myocarditis after vaccination for all age groups, given the benefit of preventing 5,700 cases of
COVID-19, 215 hospitalizations, 71 ICU admisssions and 2 deaths over the risk of 56 to 69
cases of myocarditis with vaccination among males. Greater benefit / harm ratio was seen in
women with the prevention of 8,500 COVID-19 cases, 183 hospitalizations, 38 ICU
admissions, 1 death prevented over the risk of 8 to 10 cases of myocarditis with
vaccination.[14,23]
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Recommendations from Other Organizations
The following are recommendations / guidelines from regulatory agencies on the use of

COVID-19 vaccines in children:

Table 1. Summary of Recommendations from other Organizations on the use of COVID-19 vaccines

in children

Regulatory Agency

Recommendation

\World Health Organization
(WHO) as of September 2, 2021
[22,30]

Consider COVID-19 in children aged 12 to 15 years of age
only when high vaccine coverage with 2 doses has been
achieved in the high priority groups

Children 12 to 15 years of age with comorbidities may be
vaccinated

Advisory Committee on
Immunization Practices (ACIP)
US CDC as of May 12, 2021
[3, 20,23]

Children >12 years with high risk medical conditions in
Phase 1c priority

Children >12 years without medical conditions in Phase 2
priority

National Advisory Committee on
Immunization (NACI) Canada as
of August 27, 2021 [24]

* A complete series with an mRNA COVID-19 vaccine should
be offered to adolescents 12 to 17 years of age who do not
have contraindications to the vaccine. (Strong NACI
Recommendation)

Joint Committee on Vaccination
and Immunization (JCVI)-UK
Medicines and Health products
Regulatory Agency (MHRA) as of
September 16, 2021 [25]

Children 12 to 15 years old can receive their first dose of
COVID-19 vaccine

* Second dose is pending further evidence on the safety

» Children 12 to 17 years old who are at risk should receive
their second dose at an interval of at least 8 weeks

Children >12 years old who live with immunosuppressed
individuals should be offered two doses of vaccine, 8 weeks
apart

European Medicines Agency
(EMA) [21]

Extended indication for mMRNA-1273 to include use in
children aged 12 to 17 years old as of July 23, 2021
Extended indication for BNT162b2 to include use in children
aged 12 to 15 years old as of May 28, 2021

Singapore Ministry of Health [26]

Pfizer-BioNTech/Comirnaty COVID-19 vaccine is safe
for use on adolescents aged 12 to 15 years old

While there is a small increased risk of myocarditis or
pericarditis following the administration of the vaccines, the
local incidence rate remains low at 0.48 per 100,000 doses
administered

As a precaution, all vaccine recipients, especially
adolescents and younger men, should avoid strenuous
physical activity for one week following each dose of the
vaccine

Philippine Pediatric (PPS)-
Philippine Infectious Diseases
Society of the Philippines
(PIDSP) as of September 6,
2021 [27]

* Children 212 years old may be considered for vaccination
with any duly approved COVID-19 vaccine

* However, due to the limited vaccine supply, the older and
more vulnerable age groups be prioritized.

* Once the country will have adequate vaccine supply, the roll
out can be initiated in high transmission areas and should

prioritize the adolescents that are qualified in the A3
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(children with comorbidities) and A1 (children of healthcare
frontliners) category

Ongoing Trials

As of October 7, 2021, 21 vaccine trials involving children and an additional 11 trials
involving both children and adults were registered in clinicaltrials.gov.

Research Gaps

The evidence to inform practice on the use of COVID-19 vaccines in children is still lacking :
1. Clinical efficacy and safety of ChAdOx1, Ad26.CoV2.S, Gam-COVID-Vac,
CoronaVac, BBV152, BBIBP in children
2. Long term efficacy, effectiveness and safety of all COVID-19 vaccines in children
3. Clinical efficacy and safety of COVID-19 vaccines in children younger than 3 years

old

4. Duration of protection in children
5. Efficacy, effectiveness and safety of booster vaccination in children

COVID-19 vaccines for children
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Appendix 1. Evidence to Decision

Table 1. Summary of Initial Judgements Prior to Panel Discussion (N =10

FACTORS JUDGEMENT RESEARCH EVIDENCE/ADDITIONAL
CONSIDERATIONS
Yes
Problem No (10)
. BNT162b2 (Pfizer) vaccine efficacy of
Benefits L?gg);e Moz(jg)rate Small Unc(i;tam 100% (95% CI 78.0-100.0) at least 7 days
after the second dose.
Local and systemic adverse events were
. reported.

Harm L?gg);e SZ‘SII Unc(i;tam Myocarditis: adverse event of special
interest for mMRNA vaccines, particularly in
children.

Certainty of evidence High Mo?g)rate L(Z‘;V Very Low Very low to moderate
Favqrs Does not favor Uncertain Benef!t of vacc_:|nat|on still ou'gv_velgh risks,
Balance of effects vaccine : including the risk of myocarditis after
vaccine () N
(9) vaccination, for all age groups.
Possibly : Vaccination coverage in the Philippines
un'g;'[r’%tri”tor important Pi‘r’nsst')?gr:‘to No important (as of October 11, 2021): 26,486,522
Values rainty uncertainty or pori uncertainty or have had 1 dose; 23,186,969 have
variability o uncertainty or o .
variability o variability completed 2nd dose & single-dose
(2) variability )
(8) vaccines.
Average composite cost of around PHP
1,300.00 per person for the vaccination
program.
- The mRNA vaccines require ultra-low
Resources required Uncertain Larg((;)cost Moder(g;e cost N%%'g?llii CSOSt I\/;c;(\j/?nra;e s:?/irr?es freezer (between -90°C and -60°C for
9 9 9 BNT162b2; -50°C and -15°C for mRNA-
1273).
For the CoronaVac vaccine, it can be
stored at 2° to 8°C for 6 months.
Certainty of evidence No mcl_uded Very low Low Moderate _
of resources studies (1) (1) (1) High
required (7)
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. Does not favor
No included Favors the :
Cost effectiveness studies comparison either the Favors the
P intervention or intervention
©) 1 the comparison
Equit Uncertain Reduced Probably no Increased ¢ Available through the designated
quity (2) (3) impact (5) hospitals / local government units (LGUS).
e DOH confirmed that pediatric vaccination
using Pfizer and Moderna will start among
12 to 17 year olds with comorbidities as
N Uncertain Yes part of Priority G.roup A3_(9/30/21)
Acceptability ) No ®) ¢ |ssues surrounding vaccine hesitancy are
due to exposure to negative media
information (related to the dengue
vaccine) and concerns about vaccine
safety.
- Uncertain Yes
Feasibilit No
Y ) (8)
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Appendix 2. Characteristics of Randomized Clinical Trials on COVID-19 in Children
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Study ID

Population

Intervention

Comparator

Outcomes

Frenck et al.[5]

12 to 15 years old,
healthy or had stable

BNT162b2
30ugin0.3mLx2

0.9NSS0.5mL x 2
doses

Efficacy
- VE against confirmed COVID-19, 7 days or more after dose 2

(N = 2,139)

Ph. 3 preexisting disease doses, 3 weeks
apart (N =1,130) Immunogenicity (1 month after dose 2)
(N =2,264) - SARS-CoV-2 serum neutralization assay
(N =1,134) - Receptor-binding domain [RBD]-binding or S1-binding 1gG
- GMT rise from baseline to 1 month after dose 2
Safety
- Local and systemic reactogenicity events 7 days after each
dose
- Serious adverse events 1 month and 6 months after dose 2
Ali et al.[6] 12 to <18 years old, in |mMRNA-1273 0.9 NSS 0.5 mL Efficacy
good health 100 ugin 0.5 mL x 2 - VE against confirmed COVID-19 14 days after dose 2
Ph. 3 doses, 28 days apart|(N = 1,243) - VE against asymptomatic SARS-CoV-2 infection
(N =3,732)

Immunogenicity

- Neutralizing antibody titer

- SARS-CoV-2 spike protein antibody

- GMT, seroresponse rate 28 days after dose 2

Safety

- Local and systemic adverse reactions 7 days after each dose
- Unsolicited adverse events (AEs) from days 1 to 28

- Medically attended adverse events, adverse events leading to
withdrawal, serious adverse events, data on MIS-C collected until end
of the trial
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Study ID Population Intervention Comparator Outcomes
Han et al.[7] 3-17 years old, healthy |CoronaVac Aluminum hydroxide Immunogenicity
(Ph 1: 72, 1.5ug/3.0ugin 0.5 only - Seroconversion rate (for neutralizing antibodies at day 28
Ph. 1, 2 Ph 2: 480) mL x 2 doses, 28 after D2)
days apart (Ph 1: 36; - GMT of neutralizing antibodies to live SARS-CoV-2
Ph 2: 96) - Seropositive rates
(Ph1: 36; - Geometric mean increase
Ph 2:
1.5 ug =192; Safety
3.0 ug = 192) - Solicited adverse events within 7 days

- Unsolicited adverse events within 28 days, follow up until
12 months
- Serious AE

- Abnormal changes in labs at day 3 after each dose
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Risk of Bias Assessment for Frenck et al.
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Parameter Basis Assessment
Random sequence generation Interactive web-based response system Low
Allocation concealment Interactive web-based response system Low
Blinding of participants and Yes (triple-blinded) Low
personnel
Blinding of outcome assessment  [Yes (triple-blinded) Low

Incomplete outcome data (efficacy)

Interim report, 2 month median follow up data
reported (planned 1 year assessment

High / unclear*

Incomplete outcome data (safety)

Interim report, 2 month median follow up data
reported (planned 1 year assessment

High / unclear*

Selective reporting All planned outcomes reported Low
Risk of Bias Assessment for Ali et al.
Parameter Basis Assessment

Random sequence generation Centralized interactive response technology Low
Allocation concealment IAccess to code controlled at pharmacy level Low
Blinding of participants and Ves Low
personnel

Blinding of outcome assessment  [Yes Low

Incomplete outcome data (efficacy)

Interim report, 2 month median follow up data
reported

High / unclear*

Incomplete outcome data (safety)

Interim report, 2 month median follow up data
reported

High / unclear*

Selective reporting All planned outcomes reported Low
Risk of Bias Assessment for Han et al.
Parameter Basis Assessment
Random sequence generation Randomization codes generated by the Low
q 9 randomization statistician using SAS software
. Randomization code assigned to each participant
Allocation concealment ' ; Unclear
in sequence in the order of enrollment
Blinding of participants and Participants and investigators masked Low
personnel
Blinding of outcome assessment  [Investigators and laboratory staff masked Low

Incomplete outcome data (efficacy)

after dose 2

Interim analysis, planned follow up to 12 months

High / unclear*

Incomplete outcome data (safety)

after dose 2

Interim analysis, planned follow up to 12 months

High / unclear*

Selective reporting

All planned outcomes reported

Low
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Appendix 4. Summary of Findings and GRADE Tables

1. BNT162b2 (Pfizer)

COMPARISON : BNT162b2 (Pfizer) vs placebo in Children (12-15 years)

Efficacy Quality Assessment Summary of Findings
Outcome Overall Vaccine Certaint
(at >7 days after Risk of Bias Inconsistency Indirectness Imprecision Vaccine Control . y
dose?) Assessment Efficacy

1.1. Symptomatic
COVID-19 infection With concerns . . . 100% +++
without evidence of (interim report) Not assessed Not serious Not serious With concerns 0/1005 16/978 (75.3,100.0) Moderate
previous infection
1.2. Symptomatic
COVID-19 infection .

. . With concerns . . . 100% +++
Wlt_h or without _ (interim report) Not assessed Not serious Not serious With concerns 0/1119 18/1110 (78.1, 100) Moderate
evidence of previous
infection
.2' Sev_ere COVID-19 \.N'th concermns Not assessed Not assessed Not assessed Not assessed Na Na Na Na
infection (interim report)

3. COVID-19 With concerns

infection, postD1, . . Not assessed Not assessed Not assessed Not assessed Na Na Na Na

preD2 (interim report)

4. Asymptomatic With concerns

COVID-19 infection (interim report) Not assessed Not assessed Not assessed Not assessed Na Na Na Na

5. Hospitalization \.N'th concermns Not assessed Not assessed Not assessed Not assessed Na Na Na Na
(interim report)

6. 1CU Admission \.N'th concerns Not assessed Not assessed Not assessed Not assessed Na Na Na Na
(interim report)

7. Death due to With concerns

COVID-19 (interim report) Not assessed Not assessed Not assessed Not assessed Na Na Na Na
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COMPARISON : BNT162b2 (Pfizer) vs placebo in Children (12-15 years)

Quality Assessment Summary of Findings
Safety . . . . . Overall . . . Certainty
Outcome Risk of Bias Inconsistency | Indirectness Imprecision Assessment Vaccine Control Relative Risk

1. Adverse reaction Not serious Not assessed Not assessed Not assessed Not serious na na na na
2. Local adverse . ++++
reaction Not serious Not assessed Not assessed Not assessed High
3. Sy_stemlc adverse Not serious Not assessed | Not assessed Not assessed T
reaction High
4. Adverse event With concerns . . 1.01 ++

(interim report) Not assessed | Not assessed Serious Serious 68/1131 67/1129 (0.73 1.41) Low
5. Severe adverse With concerns . . 3.49 ++
event (interim report) Not assessed | Not assessed Serious Serious 7/1131 2/1129 (0.73, 16.78) Low
6. Serious adverse With concerns . . 3.99 ++
event (interim report) Not assessed Not assessed Serious Serious 4/1131 1/1129 (0.45, 35.67) Low
7. Related serious \.N'th concerns Not assessed Not assessed No cases Not assessed 0 0 0 na
adverse event (interim report)
8. Withdrawals due to With concerns . . 4.99 ++
adverse event (interim report) Not assessed | Not assessed Serious Serious 2/1131 0/1129 (0.24, 103.85) Low
9. Death \.N'th concerns Not assessed Not assessed No cases Not assessed 0 0 0 na

(interim report)
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2. mRNA-1273 (Moderna)
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COMPARISON : mRNA-1273 vs placebo in Children (12 to <18years old)

Efficacy Quality Assessment Summary of Findings
Outcome Overall Vaccine Certaint
(at >14days after Risk of Bias Inconsistency | Indirectness | Imprecision A Vaccine Control Effi y
dose?) ssessment icacy
1: Symptomatic With concerns . Serious . ++
COVID-19 infection (interim report) Not assessed Not serious (wide Cl) Serious 0/2163 4/1073 100 (28.9, NE) Low
.2 : Seyere COVID-19 \.N'th concerns Not assessed Not serious No cases Not assessed Na Na Na Na
infection (interim report)
3: COVID-19 With concerns
infection, postD1, . . Not assessed Not serious No cases Not assessed Na Na Na Na
(interim report)

preD2
4. Asymptomatic . .

- ; With concerns . Serious . 59.5% ++
E:n?I\T/IT?lg infection (interim report) Not assessed Not serious (wide Cl) Serious 25/2163 29/1073 (28.4, 77.3) Low
5 : Hospitalization With concerns

(interim report) Not assessed Not assessed No event Not assessed Na Na Na Na
6: ICU Admission \.N'th concerns Not assessed Not assessed No event Not assessed Na Na Na Na
(interim report)
7 : Death due to With concerns Not assessed Not assessed No event Not assessed Na Na Na Na

COVID-19

(interim report)
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COMPARISON : mRNA-1273 vs placebo in Children (12 to <18years old)

Quality Assessment

Summary of Findings

Safety . . . . . Overall . . . Certainty
Outcome Risk of Bias Inconsistency | Indirectness | Imprecision Assessment Vaccine Control Relative Risk
1. Adverse reaction Not reported Not assessed Not serious Not reported | Not assessed na na na na
2.1. Local adverse . . . . 2.56 ++++
reaction after dose 1 Not serious Not assessed Not serious Not serious Not serious 2339/2482 455/1238 (2.38, 2.76) High
2.2. Local adverse . . . . 2.86 ++++
reaction after dose 2 Not serious Not assessed Not serious Not serious Not serious 2314/2478 398/1220 (2.64, 3.11) High
3.1. Systemic adverse . . . . 1.24 ++++
reaction after dose 1 Not serious Not assessed Not serious Not serious Not serious 1701/2482 687/1238 (117, 1.31) High
3.2. Systemic adverse . . . . 1.90 ++++
reaction after dose 2 Not serious Not assessed Not serious Not serious Not serious 2134/2478 561/1220 (1.78, 2.02) High
4. Adverse event With concerns . . . 1.17 +++
(interim report) Not assessed Not serious Not serious Serious 510/2485 197/1240 (1.12, 1.22) Moderate
5. Severe adverse With concerns . . . 2.0 ++
event (interim report) Not assessed Not serious Serious Serious 4/2486 1/1240 (0.22,17.83) Low
6. Serious adverse \.N'th concerns Not assessed Not serious Serious Serious 212485 1/1240 0.54 o
event (interim report) (0.03, 8.67 Low
7. Related serious With concerns . With
. . Not assessed Not serious No cases 0 0 na na
adverse event (interim report) concerns
8. Withdrawals due to Not reported Not assessed Not serious Not Not assessed na na na na
adverse event assessed
9. Death \.N'th concerns Not assessed Not serious No cases With 0 0 na na
(interim report) concerns
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3. Coronavac (Sinovac)

COMPARISON : Coronavac (Sinovac) vs placebo in Children (3to 17 years old) using 0.3ug

Quality Assessment Summary of Findings
Safety . . . . - Overall . . . Certainty
Outcome Risk of Bias Inconsistency | Indirectness Imprecision Assessment Vaccine Control Relative Risk
1. Adverse reaction Serious 1.41 —
(unclear Not assessed Not serious Serious Serious 59/217 22/114 '
(0.91,2.17) Low
concealment)
rzé;_(:ot(i:c?llw adverse Not reported Not assessed | Not assessed | Not assessed Not assessed na na na na
?e':c{isc:imlc adverse Not reported Not assessed | Not assessed | Not assessed Not assessed na na na na
4. Adverse event Very Serious
(unclear . . . 0.88 +
concealment) Not assessed Not serious Serious Very Serious 15/217 9/114 (0.40, 1.94) Very Low
(interim report)
2v§§:’ere adverse Not reported Not assessed | Not assessed | Not assessed Not assessed na na na na
2;/2?{ lous adverse Not reported Not assessed | Not assessed Not assessed Not assessed na na na na
/. Related serious Not reported Not assessed | Not assessed | Not assessed Not assessed na na na na
adverse event
8. Withdrawals due to Not reported Not assessed | Not assessed | Not assessed Not assessed na na na na
adverse event
9. Death Not reported Not assessed | Not assessed Not assessed Not assessed na na na na
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